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Description 

1  .  Field  of  the  Invention 

[0001]  This  invention  relates  to  surgical  instruments,  s 
and  particularly  to  an  improved  trocar.  More  specifically, 
it  relates  to  a  trocar  for  providing  communication  with  a 
body  cavity  including  converters  to  adapt  to  different 
size  surgical  tools.  It  also  relates  to  such  a  trocar 
wherein  the  trocar  point  and  obturator  may  be  detached  10 
from  the  point  retraction  mechanism. 

2.  Background  of  the  Invention 

[0002]  Trocars  are  surgical  instruments  that  have  15 
found  wide  application  in  many  types  of  operations 
where  puncture-type  incisions  are  to  be  made.  Early 
configurations  were  in  the  form  of  sharp  pointed  stylets 
or  obturators  closely  surrounded  by  a  hollow  trocar 
tube.  The  sharp  point  of  the  stylet  normally  extends  a  20 
short  distance  from  the  distal  end  of  the  trocar  tube 
when  the  trocar  is  in  its  assembled  condition.  After 
thrusting  through  the  body  wall  into  a  body  cavity,  the 
surgeon  uses  skill  to  avoid  damaging  body  tissue  and 
body  organs.  This  type  of  simple  trocar  is  still  widely  25 
used. 
[0003]  More  recently,  improved  trocars  with  means  for 
protecting  body  organs  from  unintended  incidental  dam- 
age  have  been  devised.  Two  such  improved  trocars  are 
shown  in  US-A-4,601,710  to  Moll  and  US-A-4,654,030  30 
to  Moll,  et  al.  With  these  improved  devices,  a  surround- 
ing  trocar  tube  is  forced  back  against  a  biasing  spring  by 
the  action  of  the  obturator  tip  passing  through  body  wall 
tissue,  so  as  to  expose  the  stylet  point.  After  passing 
through  the  body  wall,  the  protective  trocar  tube  returns  35 
to  its  normal  position  covering  the  point,  thereby  pro- 
tecting  against  patient  organ  damage. 
[0004]  A  drawback  of  these  known  trocars  is  the  lack 
of  adaptability  of  the  trocar  tube  main  seal  to  various 
sizes  of  surgical  instruments  while  maintaining  the  seal-  40 
ing  effect.  In  EP-A-0  424  002,  on  which  the  two-part 
form  of  independent  claim  1  is  based,  there  is  disclosed 
an  adapter  seal  which  can  be  inserted  in  a  rear  opening 
of  the  housing  of  a  cannula  assembly.  Adapter  seals  of 
different  diameters  are  available  to  allow  the  use  of  var-  45 
iously  sized  instruments  through  a  single  cannula. 
[0005]  Reference  is  also  made  to  US-A-4,1  12,932 
which  concerns  a  laparoscopic  cannula  comprising  a 
base  member  having  a  bore  therethrough,  a  tubular 
member  bounding  the  bore  and  extending  outwardly  so 
from  a  first  side  of  the  base  member,  and  a  turret  mem- 
ber  connected  to  a  second  side  of  the  base  member 
and  having  first  and  second  apertures  therein,  the  turret 
member  being  rotatable  relative  to  the  base  member  to 
selectively  place  a  selected  aperture  in  or  out  of  align-  55 
ment  with  the  bore  to  open  or  close  a  passageway 
through  the  instrument.  A  seal  ring  is  disposed  about 
the  bore  in  the  base  member,  adjacent  the  turret  mem- 

ber. 

Summary  and  Objects  of  the  Invention 

[0006]  In  accordance  with  the  invention  there  is  pro- 
vided,  a  trocar  having  a  body  subassembly  including  an 
elongated  trocar  obturator  having  a  piercing  tip  at  its 
distal  end  projecting  from  said  body  subassembly,  a  tro- 
car  tube  subassembly  engaged  with  said  trocar  body 
subassembly,  said  trocar  tube  subassembly  having  a 
hollow  tube  defining  a  distal  open  end  through  which 
said  tip  may  project,  and  a  trocar  tube  body  having  a 
rear  wall,  a  plurality  of  sides,  and  a  main  seal  on  said 
rear  wall,  said  main  seal  having  an  aperture  therein  of  a 
diameter  adapted  to  engage  a  surgical  tool  in  sealing 
relation,  and  wherein  a  converter  means  comprising  a 
first  member  having  a  first  alternate  seal  having  an 
aperture  therein  of  a  different  diameter  from  that  of  said 
main  seal  is  adapted  to  be  positioned  over  said  main 
seal  to  allow  for  said  first  alternate  seal  to  engage  a  sur- 
gical  tool  of  different  diameter  in  sealing  relation,  char- 
acterized  in  that  said  converter  means  is  a  built-in 
converter  means  normally  located  in  an  inoperative 
position  on  one  of  the  sides  of  the  trocar  tube  body,  said 
first  member  and  said  trocar  tube  body  having  means 
for  moving  said  first  member  from  said  inoperative  posi- 
tion  on  said  trocar  tube  body  to  an  operative  position  on 
said  rear  wall  over  said  main  seal. 
[0007]  The  converter  member  may  be  a  sliding  or 
hinged  door.  One  or  two  converter  members  may  be 
provided. 
[0008]  In  another  embodiment  there  is  provided  a 
detachable  distal  portion  of  the  obturator  including  the 
sharp  pointed  stylet,  which  can  thus  be  used  as  a  full 
featured  "point  exposed"  trocar,  or  via  a  single  connec- 
tion,  a  "point  protected"  trocar. 

Brief  Description  of  the  Drawings 

[0009] 

Fig.  1  is  a  top  plan  view  of  the  inventive  trocar  show- 
ing  its  subassemblies  fully  engaged; 
Fig.  2  is  a  side  elevation  view  of  the  same; 
Fig.  3  is  an  exploded  view  of  the  device  shown  in 
Fig.  1  ,  illustrating  the  interengagement  of  its  sub- 
assemblies; 
Fig.  4  is  an  enlarged  partial  fragmentary  top  quarter 
isometric  view  of  the  trocar  tube  subassembly, 
rotated  90  degrees,  illustrating  a  converter  sub- 
assembly  in  its  stored  condition; 
Fig.  4A  is  a  cross-sectional  view  taken  along  lines 
4A-4A  in  Fig.  4; 
Fig.  4B  is  a  cross-sectional  view  showing  an  alter- 
nate  embodiment  of  the  seal  which  accommodates 
seal  angulation  of  the  obturator; 
Fig.  4C  is  a  cross-sectional  view  similar  to  Fig.  4B 
illustrating  how  angulation  is  accommodated; 

2 



3 EP  0  600  895  B1 4 

Fig.  5  is  a  view  similar  to  Fig.  4  showing  a  converter 
subassembly  in  its  operative  condition; 
Fig.  5A  is  a  cross-sectional  view  taken  along  lines 
5A-5A  in  Fig.  5; 
Fig.  6  is  a  view  similar  to  Fig.  4  of  an  alternate  s 
embodiment  of  the  converter; 
Fig.  7  is  a  view  of  the  same  showing  the  converter 
subassembly  in  its  operative  condition; 
Figs.  8A  and  8B  are  enlarged  partial  cross-sec- 
tional  views  of  the  means  for  engaging  the  proximal  to 
portion  to  the  distal  portion  of  the  obturator;  and 
Fig.  9  is  an  enlarged  view  of  a  further  alternate 
embodiment  showing  a  means  for  retaining  the  dis- 
tal  obturator  portion. 

15 
Detailed  Description 

[0010]  As  shown  in  Figs.  1  ,  2  and  3,  trocar  10  is  com- 
prised  of  two  interengaging  main  parts,  a  trocar  body 
subassembly  1  2  and  a  trocar  tube  subassembly  1  4.  The  20 
two  subassemblies  are  designed  to  be  separable  from 
each  other.  Trocar  body  subassembly  12  includes  upper 
and  lower  hollow  housings  16,  18,  respectively,  which 
combine  together  to  form  a  grip  20.  These  housings 
forming  the  grip  20  may  be  made  of  ABS  plastic.  Con-  25 
tained  within  grip  20  is  a  mechanism  (not  shown)  for 
extending  and  retracting  the  obturator  22  and  thereby  its 
attached  piercing  tip  or  point  24  within  the  distal  open 
end  26  of  hollow,  tapered  trocar  tube  28.  The  mecha- 
nism  for  extending  and  retracting  an  obturator  may  be  in  30 
accordance  with  that  shown  in  U.S.  Patent  No. 
4,601,710,  aforementioned. 
[001  1  ]  The  distal  portion  of  grip  20  is  of  generally  U- 
shaped  configuration  defined  by  a  pair  of  spaced  paral- 
lel  arms  30,  32.  Trocar  tube  subassembly  1  4  has  a  body  35 
34,  which  can  also  be  made  of  plastic  material  such  as 
ABS  plastic,  and  is  dimensioned  to  closely  fit  within  slot 
36.  In  the  engaged  position,  parallel  side  walls  38,  40  of 
the  body  34  closely  contact  parallel  side  walls  42,  44  of 
grip  20.  Similarly,  rear  wall  46  of  trocar  tube  body  34  will  40 
be  in  contact  with  rear  wall  48  of  grip  20  within  slot  36. 
In  this  position,  the  surgeon  can  place  one  finger  on 
each  rounded  front  wall  50,  52,  while  at  the  same  time 
holding  rear  wall  54  in  the  palm  of  the  hand. 
[001  2]  Turning  to  Figs.  4  and  5,  the  inventive  converter  45 
mechanism  will  now  be  described.  As  with  conventional 
trocars,  there  is  a  main  seal  56  centrally  disposed  in  an 
aperture  in  the  rear  wall  58  of  trocar  body  34.  This 
grommet-like  seal  is  of  rubber  material.  The  function  of 
the  seal  in  this  location  is  to  seal  around  the  obturator  so 
(not  shown)  so  as  to  maintain  positive  pressure  in  body 
34,  so  as  to  prevent  the  entry  of  bacteria  which  might 
cause  infection.  The  main  seal  has  an  aperture  60 
therein  which  closely  receives  the  obturator.  Trocar  tube 
subassembly  14  includes  therein  a  flap  valve  mecha-  ss 
nism  (not  shown)  for  selectively  sealing  against  main 
seal  56  so  as  to  selectively  close  off  aperture  60.  This 
flap  valve  mechanism  may  also  be  in  accordance  with 

the  aforementioned  '710  patent  disclosure. 
[001  3]  In  order  to  accommodate  two  different-sized 
surgical  tools,  a  pair  of  converters  62,  64  are  provided. 
As  may  be  seen,  plate-like  top  and  bottom  walls  have 
flange  extensions  beyond  the  body  34  to  the  rear  and  on 
both  sides.  Within  the  flange  extensions,  U-shaped 
grooves  or  tracks  70,  72  are  cut  therein.  A  first  sliding 
door  74  of  plastic  material  having  a  first  alternate  seal 
76  is  normally  located  as  shown  on  one  side  of  body  34. 
A  pair  of  pins  78,  80  are  captured  in  the  parallel  tracks 
70,  72  in  order  to  direct  the  movement  of  the  first  door  to 
its  operative  position  shown  in  Fig.  5.  In  this  position, 
seal  76  having  a  smaller  aperture  82  than  main  seal  56 
is  moved  into  position  over  the  main  seal  and  thus 
becomes  the  operative  seal.  This  permits  the  use  of  a 
smaller  surgical  tool.  It  may  be  noted  that  tracks  70,  72 
make  90  degree  bends,  and  that  they  are  curved  at  their 
central  point  84  in  order  to  provide  a  compressive  load 
on  the  door  when  it  is  in  its  operative  position  located 
directly  over  the  main  seal.  This  serves  to  hold  the  door 
74  in  place,  as  well  as  to  compress  first  seal  76  against 
main  rib  103  (see  Figs.  4A  and  5A).  The  final  location  of 
door  74  is  determined  by  contacting  a  stop  formed  by 
the  opposing  door  86. 
[0014]  In  like  manner,  a  second  alternate  seal  (not 
shown)  mounted  on  second  sliding  door  86  and  having 
a  pair  of  pins,  one  of  which  is  shown  at  88,  permits  the 
use  of  a  still  smaller  seal  to  accommodate  a  still  smaller 
surgical  tool. 
[0015]  As  shown  in  Figs.  4B  and  4C,  a  still  further 
embodiment  of  the  seal  56"  is  constructed  to  be  a  bel- 
lows  shape  to  accommodate  angulation  of  the  obturator 
106  while  still  maintaining  the  sealing  effect. 
[0016]  Referring  to  Figs.  6  and  7,  there  is  shown  an 
alternate  embodiment  wherein  primes  denote  elements 
having  their  counterparts  in  the  preferred  embodiment. 
With  this  alternate  embodiment,  door  74'  is  hinged 
rather  than  on  tracks.  Hinge  pins  90  ,  92  captured  in 
body  34'  serve  as  pivots  to  allow  door  74'  to  be  articu- 
lated  from  its  inoperative  position  in  Fig.  6  to  its  opera- 
tive  position  in  Fig.  7.  In  this  position,  seal  76'  is  directly 
over  main  seal  56'.  Locking  of  the  door  74'  in  this  posi- 
tion  is  achieved  when  two  ridges  94,  96  on  arms  98,  100 
snap  into  grooves  102,  104  on  the  inner  sides  of  side- 
walls  66',  68'.  In  order  to  unlock  the  door,  arms  98,  100 
are  pushed  towards  each  other  to  remove  the  ridges 
from  the  grooves,  and  the  door  may  then  be  returned  to 
its  original  inoperative  position.  Recesses  99,  101  are 
provided  to  receive  arms  98,  100,  respectively,  when  in 
the  inoperative  position  against  the  one  side  of  the  body 
34'.  It  may  be  understood  that  a  second  door  (not 
shown)  with  associated  locking  structure  could  also  be 
provided  so  as  to  permit  use  of  three  different  sizes  of 
obturators. 
[001  7]  While  it  is  possible  to  use  a  different  trocar  for 
surgeons  using  a  point  exposed  trocar  (point  retracting 
type  shown)  subassemblies,  each  with  a  different  size 
of  obturator,  with  the  converter  trocar  tube  subassem- 
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blies  thus  described,  another  more  economical  and  ver- 
satile  approach  is  possible.  As  shown  in  Figs.  8A  and 
8B,  the  obturator  may  be  in  two  parts,  rather  than  one  as 
is  conventional.  The  distal  obturator  part  106  is  separa- 
ble  from  the  proximal  obturator  part  108  by  means  of  a  5 
male  112,  female  114  snap  fitting.  Male  fitting  112  has 
an  elongated  groove  1  13  therein  which  facilitates  defor- 
mation  for  engagement  in  bore  1  15  within  female  fitting 
1  1  4.  Male  fitting  1  1  2  also  has  a  groove  1  1  7  therearound 
of  a  diameter  slightly  less  than  that  of  the  inner  diameter  w 
of  bore  1  1  5. 
[001  8]  As  shown  in  Fig.  9,  it  is  also  possible  to  use  the 
distal  obturator  part  106  without  the  trocar  body  sub- 
assembly  12.  In  this  case,  a  latch  116  could  be  config- 
ured  opposite  the  converter  62  and  operated  in  a  similar  15 
manner.  That  is,  the  latch  occupies  the  position  of  a  sin- 
gle  converter  and  is  movable  from  a  latched  position  to 
an  unlatched  position.  The  latch  116  has  an  elongated 
slot  122  having  a  width  to  engage  notches  118,  120  in 
one  edge  thereof  which  selectively  engages  notches  20 
118,  120  of  female  snap  fitting  or  connector  114,  and 
would  be  released  by  movement  in  the  arrow  direction. 
The  latch  116  could  be  configured  to  slightly  lift  the  dis- 
tal  obturator  part  106  for  ease  of  grasping,  and  prevent 
the  trocar  body  subassembly  from  attaching  unless  the  25 
latch  were  in  the  down  and  unattended  position. 

Claims 

1  .  A  trocar  having  a  body  subassembly  (1  2)  including  30 
an  elongated  trocar  obturator  (22)  having  a  piercing 
tip  (24)  at  its  distal  end  projecting  from  said  body 
subassembly  (12),  a  trocar  tube  subassembly  (14) 
engaged  with  said  trocar  body  subassembly  (12), 
said  trocar  tube  subassembly  (14)  having  a  hollow  35 
tube  (28)  defining  a  distal  open  end  through  which 
said  tip  (24)  may  project,  and  a  trocar  tube  body 
(34;  34')  having  a  rear  wall  (58),  a  plurality  of  sides, 
and  a  main  seal  (56;  56')  on  said  rear  wall  (58),  said 
main  seal  (56;  56')  having  an  aperture  (60;  60')  40 
therein  of  a  diameter  adapted  to  engage  a  surgical 
tool  in  sealing  relation,  and  wherein  a  converter 
means  comprising  a  first  member  (74;  74')  having  a 
first  alternate  seal  (76;  76')  having  an  aperture  (82; 
82')  therein  of  a  different  diameter  from  that  of  said  45 
main  seal  (56;  56')  is  adapted  to  be  positioned  over 
said  main  seal  (56;  56')  to  allow  for  said  first  alter- 
nate  seal  (76;76')  to  engage  a  surgical  tool  (22)  of 
different  diameter  in  sealing  relation,  characterized 
in  that  said  converter  means  is  a  built-in  converter  so 
means  normally  located  in  an  inoperative  position 
on  one  of  the  sides  of  the  trocar  tube  body  (34;  34'), 
said  first  member  (74;  74')  and  said  trocar  tube 
body  (34;  34')  having  means  for  moving  said  first 
member  (74;  74')  from  said  inoperative  position  on  ss 
said  trocar  tube  body  (34;  34')  to  an  operative  posi- 
tion  on  said  rear  wall  (58)  over  said  main  seal  (56; 
56'). 
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2.  The  trocar  according  to  claim  1,  characterized  in 
that  said  first  member  (74)  is  a  sliding  door  (74)  and 
said  means  for  positioning  comprises  tracks  (70, 
72)  in  said  trocar  tube  body  (34)  and  pins  (78,  80)  in 
said  door  (74),  located  so  as  to  be  movable  in  said 
tracks  (70,  72)  to  guide  said  door  (74)  from  its  inop- 
erative  to  its  operative  position. 

3.  The  trocar  according  to  claim  2,  characterized  in 
that  said  tracks  (70,  72)  include  a  component  paral- 
lel  to  the  rear  wall  (58)  of  trocar  tube  body  (34)  and 
a  component  at  right  angles  thereto  perpendicular 
to  said  rear  wall  (58)  and  parallel  to  a  side  wall  (66, 
68)  of  said  trocar  tube  body  (34). 

4.  The  trocar  according  to  claim  3,  characterized  in 
that  said  track  component  parallel  to  said  rear  end 
wall  (58)  is  curved  so  that  said  door  (74)  and  first 
alternate  seal  (76)  are  compressed  against  said 
main  seal  (56)  when  said  door  (74)  is  located 
directly  above  said  main  seal  (56). 

5.  The  trocar  according  to  claim  4,  characterized  by 
including  a  raised  rib  (103)  on  said  main  seal  (56) 
located  so  as  to  compress  and  seal  against  said 
first  alternate  seal  (76)  when  it  is  in  position  against 
said  main  seal  (56). 

6.  The  trocar  according  to  claim  1,  characterized  in 
that  said  first  member  (76')  is  a  hinged  door  (76') 
and  said  means  for  positioning  comprises  a  pair  of 
pins  (90,  92)  in  said  door  (76')  captured  in  said  tro- 
car  tube  body  (34')  so  that  said  door  (76')  may  be 
articulated  from  an  inoperative  position  parallel  to 
said  a  side  wall  (66',  68')  of  said  trocar  tube  body 
(34')  to  an  operative  position  parallel  to  the  rear  wall 
(58')  of  said  trocar  tube  body  (34')  and  in  contacting 
relation  with  said  main  seal  (76'). 

7.  The  trocar  according  to  claim  6,  characterized  by 
further  including  locking  means  (94,  96,  98,  100, 
102,  104)  for  selectively  retaining  said  door  (76')  in 
its  operative  position. 

8.  The  trocar  according  to  any  one  of  claims  1  to  7, 
characterized  in  that  said  converter  means  com- 
prises  a  second  member  (64;  64')  having  a  second 
alternate  seal  and  including  means  whereby  said 
second  member  (64;  64')  may  be  positioned  from 
an  inoperative  position  on  another  side  of  said  tro- 
car  tube  body  (34;  34')  to  an  operative  position  on 
said  rear  wall  (58)  over  said  main  seal  (56;  56'). 

9.  The  trocar  according  to  any  one  of  claims  1  to  8, 
characterized  in  that  said  obturator  comprises  a 
distal  part  (106)  including  said  tip  (24)  and  a  proxi- 
mal  part  (108),  and  means  (112,  114)  for  connect- 
ing  said  distal  and  proximal  parts  (106,  108). 
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10.  The  trocar  according  to  claim  9,  characterized  in 
that  said  means  for  connecting  (112,  114)  com- 
prises  a  snap  connector. 

11.  The  trocar  according  to  claim  10,  characterized  by  s 
further  including  latch  means  (116)  for  selectively 
retaining  said  distal  obturator  part  (1  06)  fixed  with 
respect  to  said  trocar  tube  subassembly  (34). 

12.  The  trocar  according  to  claim  11,  characterized  in  10 
that  said  latch  means  (1  16)  is  a  latch  movable  from 
a  latched  position  engaging  said  snap  connector 
(114)  to  an  unlatched  position  not  restraining  said 
distal  obturator  part  (106). 

15 
Patentanspruche 

1.  Trokar  mit  einer  Korperunterbaugruppe  (12)  mit 
einem  langlichen  Trokarobturator  (22),  der  an  sei- 
nem  distalen  Ende  eine  Durchsteckspitze  (24)  auf-  20 
weist,  und  sich  von  der  Korperunterbaugruppe  (1  2) 
erstreckt,  einer  Trokarrohrunterbaugruppe  (14),  die 
mit  der  Trokarkorperunterbaugruppe  (12)  zusam- 
mengefiigt  ist,  wobei  die  Trokarrohrunterbaugruppe 
(14)  ein  hohles  Rohr  (28)  mit  einem  distalen,  offe-  25 
nen  Ende  aufweist,  durch  welches  die  Spitze  (24) 
vorstehen  kann,  und  einen  Trokarrohrkorper  (34; 
34')  hat,  mit  einer  hinteren  Wand  (58),  einer  Mehr- 
zahl  von  Seiten,  und  einer  Hauptdichtung  (56;  56') 
an  der  hinteren  Wand  (58),  wobei  die  Hauptdich-  30 
tung  (56;  56')  eine  Offnung  (60;  60')  aufweist,  mit 
einem  Durchmesser  zur  dichten  Anlage  an  einem 
chirurgischen  Werkzeug,  und  wobei  eine  Vorsatz- 
einrichtung  mit  einem  ersten  Bauteil  (74;  74')  und 
einer  ersten  Vorsatzdichtung  (76;  76'),  die  eine  Off-  35 
nung  (82;  82')  mit  einem  anderen  Durchmesser  als 
die  Hauptdichtung  (56,  56')  aufweist,  uber  die 
Hauptdichtung  (56;  56')  zu  legen  ist,  damitdie  erste 
Vorsatzdichtung  (76;  76')  dicht  an  einem  chirurgi- 
schem  Werkzeug  (22)  mit  einem  anderen  Durch-  40 
messer  anliegen  kann,  dadurch  gekennzeichnet, 
daB  die  Vorsatzeinrichtung  eine  angebaute  Vor- 
satzeinrichtung  ist,  welche  sich  normalerweise  in 
einer  unwirksamen  Stellung  auf  einer  der  Seiten 
des  Trokarrohrkorpers  (34;  34')  befindet,  wobei  der  45 
erste  Bauteil  (74;  74')  und  der  Trokarrohrkorper  (34; 
34')  Einrichtungen  aufweisen  zum  Bewegen  des 
ersten  Bauteiles  (74;  74')  aus  der  unwirksamen 
Stellung  am  Trokarrohrkorper  (34;  34')  in  eine  wirk- 
same  Stellung  an  der  hinteren  Wand  (58)  uber  der  so 
Hauptdichtung  (56;  56'). 

2.  Trokar  nach  Anspruch  1  ,  dadurch  gekennzeichnet, 
daB  der  erste  Bauteil  (74)  eine  Schiebetiir  (74)  ist 
und  die  Einrichtungen  zum  Bewegen,  Fiihrungen  ss 
(70,  72)  in  dem  Trokarrohrkorper  (34),  und  Stifte 
(78,  80)  in  der  Schiebetiir  (74)  aufweisen,  die  in  den 
Fiihrungen  (70,  72)  beweglich  sind  zum  Verschie- 

ben  der  Tur  (74)  aus  ihrer  unwirksamen  Stellung  in 
ihre  wirksame  Stellung. 

3.  Trokar  nach  Anspruch  2,  dadurch  gekennzeichnet, 
daB  die  Fiihrungen  (70,  72)  einen  zu  der  hinteren 
Wand  (58)  des  Trokarrohrkorpers  (34)  parallelen 
Teil  und  einen  Teil  aufweisen,  der  rechtwinklig  dazu 
ist,  sowie  senkrecht  zu  der  hinteren  Wand  (58)  und 
parallel  zu  einer  Seitenwand  (66,  68)  des  Trokar- 
rohrkorpers  (34). 

4.  Trokar  nach  Anspruch  3,  dadurch  gekennzeichnet, 
daB  der  zur  hinteren  Endwand  (58)  parallele  Teil 
der  Fiihrungen  gekriimmt  ist,  damit  die  Tur  (74) 
und  die  erste  Vorsatzdichtung  (76)  gegen  die 
Hauptdichtung  (56)  gedriickt  werden,  wenn  die  Tur 
(74)  unmittelbar  uber  der  Hauptdichtung  (56)  liegt. 

5.  Trokar  nach  Anspruch  4,  dadurch  gekennzeichnet, 
daB  eine  vorstehende  Rippe  (103)  an  der  Haupt- 
dichtung  (56)  vorgesehen  ist  und  sich  in  einer  Lage 
befindet  zum  Anpressen  und  Abdichten  gegen  die 
erste  Vorsatzdichtung  (76),  wenn  diese  sich  in  einer 
an  der  Hauptdichtung  (56)  anliegenden  Stellung 
befindet. 

6.  Trokar  nach  Anspruch  1  ,  dadurch  gekennzeichnet, 
daB  der  erste  Bauteil  (76')  eine  Schwenktiir  (76')  ist 
und  die  Einrichtungen  zum  Bewegen  zwei  Stifte 
(90,  92)  an  der  Tur  (76')  aufweisen,  die  in  dem  Tro- 
karrohrkorper  (34')  aufgenommen  sind,  damit  die 
Tur  (76')  schwenkbeweglich  ist  aus  einer  ersten, 
unwirksamen  Stellung  parallel  zu  der  besagten  Sei- 
tenwand  (66',  68')  des  Trokarrohrkorpers  (34')  in 
eine  wirksame  Stellung  parallel  zu  der  hinteren 
Wand  (58')  des  Trokarrohrkorpers  (34')  und  in 
Anlage  mit  der  Hauptdichtung  (76'). 

7.  Trokar  nach  Anspruch  6,  gekennzeichnet  durch 
eine  Verriegelungseinrichtung  (94,  96,  98,  100, 
102,  104),  urn  die  Tur  (76')  wahlweise  in  ihrer  wirk- 
samen  Stellung  zuriickzuhalten. 

8.  Trokar  nach  einem  der  Anspriiche  1  bis  7,  dadurch 
gekennzeichnet,  daB  die  Vorsatzeinrichtung  einen 
zweiten  Bauteil  (64;  64')  aufweist,  mit  einer  zweiten 
Vorsatzdichtung  und  mit  Einrichtungen  versehen 
ist,  damit  der  zweite  Bauteil  (64;  64')  beweglich  ist 
aus  einer  unwirksamen  Stellung  auf  einer  anderen 
Seite  des  Trokarrohrkorpers  (34;  34')  in  eine  wirk- 
same  Stellung  an  der  hinteren  Wand  (58)  uber  der 
Hauptdichtung  (56;  56'). 

9.  Trokar  nach  einem  der  Anspriiche  1  bis  8,  dadurch 
gekennzeichnet,  daB  der  Obturator  einen  distalen 
Teil  (1  06)  mit  der  Spitze  (24)  und  einen  proximalen 
Teil  (108)  aufweist,  sowie  Mittel  (1  12,  1  14)  zum  Ver- 
binden  des  distalen  Teils  (106)  mit  dem  proximalen 
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Teil  (108). 

1  0.  Trokar  nach  Anspruch  9,  dadurch  gekennzeichnet, 
daB  das  Verbindungsmittel  (112,  114)  einen 
Schnappverbinder  aufweist.  s 

11.  Trokar  nach  Anspruch  10,  gekennzeichnet  durch 
eine  Verriegelungsvorrichtung  (116),  urn  den  dista- 
len  Obturatorteil  (106)  wahlweise  festzuhalten  in 
bezug  auf  die  Trokarrohrunterbaugruppe  (34).  w 

12.  Trokar  nach  Anspruch  11,  dadurch  gekenn- 
zeichnet,  daB  die  Verriegelungsvorrichtung  (116) 
einen  Riegel  aufweist,  der  beweglich  ist  aus  einer 
Verriegelungsstellung  in  Eingriff  mit  dem  Schnapp-  is 
verbinder  (114)  in  eine  Freigabestellung,  in  welcher 
der  distale  Obturatorteil  (106)  nicht  zuriickgehalten 
ist. 

Revendications  20 

1.  Trocart  ayant  une  sous-groupe  de  corps  (12) 
incluant  un  obturateur  de  trocart  allonge  (22)  avec 
une  tete  de  pergage  (24)  a  son  extremite  distale  et 
s'etendant  du  sous-groupe  de  corps  (12),  un  sous-  25 
groupe  de  tube  de  trocart  (14)  engage  avec  le 
sous-groupe  de  corps  de  trocart  (12),  le  sous- 
groupe  de  tube  de  trocart  (1  4)  ayant  un  tube  creux 
(28)  pourvu  d'une  extremite  distale  ouverte  a  tra- 
vers  laquelle  ladite  tete  (24)  peut  s'etendre,  et  un  30 
corps  de  tube  de  trocart  (34;  34')  ayant  une  paroi 
arriere  (58),  une  pluralite  de  cotes,  et  un  moyen 
d'etancheite  principal  (56;  56')  sur  la  paroi  arriere 
(58),  ce  moyen  d'etancheite  principal  (56;  56')  etant 
pourvu  d'une  ouverture  (60;  60')  d'un  diametre  35 
adapte  a  engager  un  outil  chirurgical  en  relation 
etanche,  ainsi  qu'un  moyen  convertisseur  compor- 
tant  un  premier  element  (74;  74')  ayant  un  premier 
moyen  d'etancheite  alternatif  (76;  76')  pourvu  d'une 
ouverture  (82;  82')  d'un  diametre  different  que  le  40 
diametre  du  moyen  d'etancheite  principal  (56;  56') 
et  congu  en  vue  d'etre  place  sur  le  moyen  d'etan- 
cheite  principal  (56;  56')  pour  permettre  au  premier 
moyen  d'etancheite  alternatif  (76;  76')  d'engager  de 
fagon  etanche  un  outil  chirurgical  (22)  d'un  different  45 
diametre,  caracterise  en  ce  que  le  moyen  convertis- 
seur  est  un  moyen  convertisseur  rapporte  se  trou- 
vant  normalement  dans  une  position  inoperative 
sur  I'un  des  cotes  du  corps  de  tube  de  trocart  (34; 
34'),  ledit  premier  element  (74;  74')  et  le  corps  de  so 
tube  de  trocart  (34;  34')  ayant  des  moyens  pour 
mouvoir  ledit  premier  element  (74;  74')  de  ladite 
position  inoperative  sur  le  corps  du  tube  de  trocart 
(34;  34')  vers  une  position  operative  sur  ladite  paroi 
arriere  (58)  et  recouvrant  le  moyen  d'etancheite  55 
principal  (56;  56'). 

2.  Trocart  selon  la  revendication  1  ,  caracterise  en  ce 

que  le  premier  element  (74)  est  une  porte  coulis- 
sante  (74)  et  les  moyens  pour  mouvoir  comportent 
des  moyens  de  guidage  (70,  72)  formes  dans  le 
corps  de  tube  de  trocart  (34)  et  des  goujons  (78, 
80)  portes  par  la  porte  (74)  et  disposes  en  vue 
d'etre  mobiles  dans  les  moyens  de  guidage  (70,  72) 
pour  guider  la  porte  (74)  de  sa  position  inoperative 
vers  sa  position  operative. 

3.  Trocart  selon  la  revendication  2,  caracterise  en  ce 
que  les  moyens  de  guidage  (70,  72)  comportent 
une  partie  parallele  a  la  paroi  arriere  (58)  du  corps 
de  tube  de  trocart  (34)  et  une  partie  disposee  en  un 
angle  droit  par  rapport  a  la  premiere  partie,  perpen- 
diculaire  a  la  paroi  arriere  (58)  et  parallele  a  une 
paroi  de  cote  (66,  68)  du  corps  de  tube  de  trocart 
(34). 

4.  Trocart  selon  la  revendication  3,  caracterise  en  ce 
que  la  partie  du  moyen  de  guidage  parallele  a  la 
paroi  d'extremite  arriere  (58)  est  courbee  de  sorte 
que  la  porte  coulissante  (74)  et  le  premier  moyen 
d'etancheite  alternatif  (76)  soient  presses  contre  le 
moyen  d'etancheite  principal  (56)  lorsque  la  porte 
(74)  recouvre  directement  le  moyen  d'etancheite 
principal  (56). 

5.  Trocart  selon  la  revendication  4,  caracterise  en  ce 
qu'il  comporte  une  nervure  en  relief  (103)  sur  le 
moyen  d'etancheite  principal  (56)  positionnee  en 
vue  d'etre  pressee  contre  le  premier  moyen  d'etan- 
cheite  alternatif  (76)  en  vue  de  I'engager  de  fagon 
etanche  lorsqu'il  se  trouve  dans  une  position  placee 
contre  le  moyen  d'etancheite  principal  (56). 

6.  Trocart  selon  la  revendication  1  ,  caracterise  en  ce 
que  le  premier  element  (76')  est  une  porte  pivotante 
(76')  et  les  moyens  pour  mouvoir  comportent  une 
paire  de  goujons  (90,  92)  portes  par  la  porte  coulis- 
sante  (76')  et  captures  dans  le  corps  de  tube  de  tro- 
cart  (34')  de  sorte  que  la  porte  pivotante  (76') 
puisse  etre  pivotee  d'une  position  inoperative  paral- 
lele  a  ladite  paroi  de  cote  (76',  78')  du  corps  de  tube 
de  trocart  (34')  vers  une  position  operative  parallele 
a  la  paroi  arriere  (58')  du  corps  de  tube  de  trocart 
(34')  et  en  relation  de  contact  avec  le  moyen  d'etan- 
cheite  principal  (76'). 

7.  Trocart  selon  la  revendication  6,  caracterise  en  ce 
qu'il  comporte  en  outre  des  moyens  de  blocage  (94, 
96,  98,  100,  102,  104)  pour  retenir  la  porte  pivo- 
tante  (76')  selectivement  dans  sa  position  opera- 
tive. 

8.  Trocart  selon  I'une  quelconque  des  revendications 
1  a  7,  caracterise  en  ce  que  le  moyen  convertisseur 
comporte  un  second  element  (64;  64')  ayant  un 
second  moyen  d'etancheite  alternatif  et  comportant 
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des  moyens  permettant  de  deplacer  le  second  ele- 
ment  (64;  64')  d'une  position  inoperative  sur  un 
autre  cote  du  corps  de  tube  de  trocart  (34;  34')  vers 
une  position  operative  sur  ladite  paroi  arriere  (58)  et 
recouvrant  le  moyen  d'etancheite  principal  (56;  56').  5 

9.  Trocart  selon  I'une  quelconque  des  revendications 
1  a  8,  caracterise  en  ce  que  I'obturateur  comporte 
une  partie  distale  (106)  pourvue  de  la  tete  (24)  et 
une  partie  proximale  (108),  ainsi  que  des  moyens  10 
(112,  114)  pour  interconnecter  les  parties  distale  et 
proximale  (106,  108). 

1  0.  Trocart  selon  la  revendication  9,  caracterise  en  ce 
que  les  moyens  pour  interconnecter  (112,  114)  is 
comportent  un  connecteur  encliquetable. 

11.  Trocart  selon  la  revendication  10,  caracterise  en 
outre  par  un  moyen  de  blocage  (116)  pour  selecti- 
vement  retenir  la  partie  distale  (1  06)  de  I'obturateur  20 
en  position  fixe  par  rapport  au  sous-groupe  de  tube 
de  trocart  (34). 

1  2.  Trocart  selon  la  revendication  1  1  ,  caracterise  en  ce 
que  le  moyen  de  blocage  (116)  est  un  verrou  25 
mobile  d'une  position  de  retenue  engageant  le  con- 
necteur  encliquetable  (114)  vers  une  position  libe- 
ree  de  non-blocage  de  la  partie  distale  (106)  de 
I'obturateur. 
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